Analytical thin-layer chromatography: TLC was performed using aluminium plates with silica gel and fluorescent indicator (Merck, 60F 254 ). Thin layer chromatography plates were visualized by exposure to ultraviolet light and/or by immersion in a staining solution of molybdatophosphoric acid in ethanol. Solvents: THF was dried over sodium/benzophenone (reflux, freshly destilled).
magnesium (reaction c) significantly boosted conversion and cross-coupling selectivity. The presence of large quantities of organomagnesium species is likely to hamper catalyst activity.
Consistently, the cross-coupling selectivity of reactions a and b could be enhanced upon slow addition of the Grignard reagents over a period of 30-60 min. Most reported protocols of transition metal-catalyzed cross-coupling reactions with Grignard reagents require slow addition of the organometallic species in order to secure high selectivities. This entails additional operational complexity and is in opposition to a desirable energy-, time-, labour-, and cost-saving one-pot synthesis. On the other hand, slow formation of the pre-requisite organomagnesium intermediates has been observed under direct cross-coupling conditions in the presence of stoichiometric magnesium (reaction c). This results in quasi-stationary concentrations of the Grignard component which is rapidly consumed in the following crosscoupling step assuring that the concentration of reactive organomagnesium intermediates is kept to a minimum.
Procedure: A 10 mL flask was placed in a water bath (r.t.), charged with magnesium turnings (only in reaction c, 63 mg, 2.6 mmol), fitted with a rubber septum, and purged with argon. A solution of CoCl 2 (13 mg, 0.1 mmol, 5 mol%) and 35µl Me 4 -DACH in dry THF (4 mL) was added via syringe. The mixture was stirred at rt for 15 min. Then, the reaction was cooled to 0 °C, and aryl compound (Ar-Br or Ar-MgBr c=2 mmol/ml in THF, 2.0 mmol) and alkyl compound (alk-Br or alk-MgBr c=2 mmol/ml in THF, 2.0 mmol) were added. After 3 h at 0 °C, the reaction was quenched with saturated aqueous NH 4 Cl (5 mL) and aqueous HCl (10 %, 2 mL) and extracted with ethyl acetate (3 × 5 mL). Analyses of product and side products were performed by quantitative GC-FID.
Lithium iodide effect
A 10 mL flask was charged with magnesium turnings (31.5 mg, 1.3 mmol), fitted with a rubber septum, and purged with argon. A solution of CoCl 2 (6.5 mg, 0.05 mmol, 5 mol%), LiI (13.4 mg, 0.1 mmol) and TMEDA (0.2 mmol, 30 µl) in dry THF (6 mL) was added via syringe. The mixture was stirred at rt for 15 min. Then, the reaction was cooled to 0 °C, and arylbromide (1.2 mmol) and alkylbromide (1.0 mmol) were added. After 6 h at 0 °C, the reaction was quenched with saturated aqueous NH 4 Cl (5 mL) and aqueous HCl (10 %, 2 mL) and extracted with ethyl acetate (3 × 5 mL). Analyses of product and side products were performed by GC-FID.
Optimization experiments
A 10 mL flask was charged with magnesium turnings (28 mg, 1.2 mmol), fitted with a rubber septum, and purged with argon. A solution of CoCl 2 (6.5 mg, 0.05 mmol, 5 mol%) and amin additive (5 mol% or 10 mol%) in dry THF (4 mL) was added via syringe. The mixture was stirred at rt for 15 min. Then, the reaction was cooled/heated to the indicated temperature in a water or ethanol bath, and arylbromide (2.x mmol) and alkylbromide (2.y mmol) were added.
After 6 h at the indicated temperature, the reaction was quenched with saturated aqueous NH 4 Cl (5 mL) and aqueous HCl (10 %, 2 mL) and extracted with ethyl acetate (3 × 5 mL).
Analyses of product and side products were performed by GC-FID. can be attributed to a temperature increase.
Concentration-time plots
A 100 mL flask was placed in a water bath (r.t.), charged with magnesium turnings (243 mg, 10 mmol), fitted with a rubber septum, and purged with argon. A solution of CoCl 2 (65 mg, 0.5 mmol, 5 mol%) and 380µl Me 4 DACH in dry THF (40 mL) was added via syringe. pentadecane (10 mmol) was added as internal GC standard. The mixture was stirred at rt for 15 min. Then, the reaction was cooled to 0 °C, and tert.-butylbromide (10 mmol) and dodecylbromide (10 mmol) were added. Small samples (~50µl) were taken continuously, quenched with 0.5 ml saturated aqueous NH 4 Cl, extracted twice with ethylacetate and analyzed by GC-FID.
General procedure
A 10 mL flask was placed in a water bath (r.t.), charged with magnesium turnings (63 mg, 2.6 mmol), fitted with a rubber septum, and purged with argon. A solution of CoCl 2 (13 mg, 0.1 mmol, 5 mol%) and 35 µl Me 4 DACH in dry THF (4 mL) was added via syringe. The mixture was stirred at rt for 15 min. Then, the reaction was cooled to 0 °C, and arylbromide (2.4 mmol) and alkylbromide (2.0 mmol) were added. After 6 h at 0 °C, the reaction was quenched with saturated aqueous NH 4 Cl (5 mL) and aqueous HCl (10 %, 2 mL) and extracted with ethyl acetate (3 × 5 mL). The combined organic phases were dried (Na 2 SO 4 ), concentrated in vacuo, and subjected to flash chromatography (SiO 2 /cyclohexane/ethyl acetate). 
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